The study showed that controlled drainage significantly reduced the drain outflow and nitrogen and phosphorus loss by 37-54%, 38-51%, and 43-46%, respectively, relative to conventional drainage, when elevating the outlet to 70 cm above conventional drainage depth. Denitrification in the root zone, as measured with stable isotopes, was not markedly enhanced at the plots with controlled drainage, except on a few occasions.
Even though controlled drainage effectively reduced the loss of nutrients via tile drainage systems, potential water quality trade-offs (e.g., increased nitrogen loss to groundwater) need to be more thoroughly investigated before implementing controlled drainage as a mitigation measure in Denmark.
Adapted from Carstensen, M.V., C.D. Børgesen, N.B. Ovesen, J.R. Poulsen, S.K. Hvid, and B. Kronvang. 2019 
Plants and Bacteria Engineer Soil Hydraulic Properties
Plants and bacteria are exposed to fluctuations in soil water content and accompanied shifts of soil hydraulic properties. To delay or prevent negative effect, they alter the physical properties of the soil solution by release of highly polymeric blends (root mucilage and bacterial EPS). The impact of these blends on macroscopic soil properties is known, yet related pore-scale mechanisms are still unknown.
In an article recently published in Vadose Zone Journal, existing evidence, new measurements, and recent imaging techniques were combined to shed light on these mechanisms, allowing the creation of microhydrological niches in soils. The polymer network formed by mucilage and EPS absorbs water, increases the viscosity of the soil solution, and lowers its surface tension. This delays the retreat of water in drying soil, prevents the breakup of the liquid phase, and finally results in the formation of polymeric surfaces reaching across multiple pores. By enhancing liquid connectivity, water transport in drying soil is facilitated. Thin surfaces formed in dry regions reduce soil drying by limiting vapor diffusion, and the delay of liquid retreat enhances water retention.
Knowledge of the pore-scale mechanisms by which mucilage and EPS improve local growth conditions could allow for the selection of more stress resistant crops and associated microbial communities.
Adapted from Benard, P., M. Zarebanadkouki, M. Brax, R. Kaltenbach, I. Jerjen, F. Marone et al. 2019 . Microhydrological niches in soils: How mucilage and EPS alter the biophysical properties of the rhizosphere and other biological hotspots. Vadose Zone J. 18:180211. View the full open access article online at http: //doi.org/10.2136/vzj2018.12.0211 
